Molecular genetic evidence for a differentiation-proliferation coupling during DMSO-induced myeloid maturation of HL-60 cells: role of the transcription elongation block in the c-myc gene.
Proliferation-differentiation coupling was studied during dimethyl sulfoxide (DMSO)-induced myeloid maturation of HL-60 cells using transcription of the myeloperoxidase (MPO) and c-myc genes as indicators of differentiation and proliferation, respectively. Concomitant cell cycle kinetic analysis correlated the proliferation and transcription patterns. Transcription, cell cycle phases and rate of DNA synthesis were examined for up to 5 days of induction and, at 1-day intervals, analyzed during a 24-h reculture without the inducer. DMSO suppressed transcription of the c-myc and MPO genes with a t1/2 of 16 min and 7 h, respectively. The ability to recover transcription following reculture diminished with the progression of the induction and ultimately was lost; concomitantly, the cells irreversibly lost the capacity to divide. This indicated that the differentiation and proliferation processes are inseparable and that terminal differentiation accompanies irreversible proliferation arrest in HL-60 cells. We also studied the kinetics of the block to transcription elongation at the exon 1-intron 1 boundary of the c-myc gene. This block produces a 0.38 kb truncated transcript that is constitutively expressed in somatic cells (Re et al., Oncogene 5, 1247, 1990). During induction the level of the 0.38 kb RNA increased, while that of the complete c-myc mRNA decreased, indicating that this truncated RNA is generated instead of message through a monotonously initiated transcriptional process. Transcription initiation and synthesis of the 0.3 kb RNA persisted in terminally differentiated cells, suggesting a role for this RNA in non-proliferating cells.